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mtmm a$Tt# e. ntz mmmmrn^ sut * tz & <d ¥ 

mife^agE t mz*mfr&m t^m izy-mvt&mtiWfS. 
sn. 

mai&mm&mt. mm^m^mm±izmmm^nx 

©f&l!**m-fc >-»*-. 

t cts»ttni*a i ~ 3 <D^-ftifr i o(ct3^ 

-^^©StSOTBS 1 / 4T'$>2>Z\£&ftmt-t2>ffi& 

fjfB&*agi$-et# e. nfznn.mn zmw-t & tz m> © ^m®- 
t. 

mttmte&mzmMwzm-tztiz&D. itijfB«$c© 
h u>^<D^n?n<Dffla&mg¥-fott£mizm7Lz>T. 
at. 

Mtsiit. 40 
t. 

mifB&*ng|$©/5Ht;:. HHB¥«tK£ifi£TRffi-r"g>3d# 
Hi. 

[0 0 0 1 ] 
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^■i»fi#S:1ft»T*l»S!*ni»-fe>-y-P»-3T. SOI 
[0 0 0 2] 

*imx-$>% ittfc. nj«jt«ko t*ic»-r* 
aattswis ^ t n 5 0 , £ e ic*^® ss« 

So 

[0 0 0 3] A*tUfc*^€:«»-r4«ia!*^*|-fe> 
[0 0 0 4] p n»^IB3S^*-fe >U-tt, «H*a*S4Mt 

vx&z. &&miz\z±>vmmizmft&cDmm\z£K) 

IS*«8ftt* r^^©iR#:j jWttttS*iT*JD. * 

izm< cittccfco. p nS5^«©A> mnisaqgftstf 

[0005] ^(c. «£5i5K)p nm&mmnm-t>D-<D- 
Wiz-o^xm&m^xmwrz. 

[0006] 09 Rztm 1 0 «. &*© p n m&wmw- 
m±>-v-<D— m^-tm^.mx-$>o. m9^<nw-m 
m. iioe^ciA-A' 

[0007] c:ne>©Ei®(c*i^T. itsa«. 2\$& 
snap. 4\t3Li&w* 7««iaiHigsiB*-€-n-e : n*-r:-« 

£lg£2 <h3:gfJi{P4©T©«1g 1 ?-f^o?y-z> 

tf&&xs3Lv : ?>if&.m\z&. vB&znx&m 6 a^ts 

[0 0 0 8] &*Dgg 2 «. &*QJf 2 1 1 2 

i5«fclW6*IR2 3. 3 2^S5<fc^lC^$nT*30. 
»*WK3 2©±»lCSS^»iRJi2 2*#-T«. 2 
tfiSWLfclS^*, *^©iRffl2 2tCj;0®iR-r-5C: 
t{C<fcO&*flgB2 ©i&g#±#-f -5. C©fig^t;3:& 

ai2 1 iz&om%.mmz%£&Tzz\i:iz&ixmw& 

££M«14 © |*| SB ICS -562^4 1 K«fc OMSIsISSgB 7 (c^ 
[0 0 0 9] C©«t-5tt«E*©«»ifi»C*V»T«Hl«!flElSl 

•s. oso. ^aa5 2^f>s« i a.©is*© raitfj &m 
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-f {7 a V v— - > ^{C i 0 SB < S < iwif -5 d <t IC <fc 
[0010] &£lg|$2 tlfil 4:<D^Wft:»«l©fe«>IC 

A (KOH) jgjg. *^fk^h7^?;i^7> ; &^'5'A 
(TM AH) »«KT**. mS(i7-f^D?y-r 

STSfigicli. $r*QJf 2 l l 2*«tot«S» io 

(St'. l*5i75 1 >^L5 I*3<fctf->'J3>* 

i i©*66f, &«j@2 i iTX7f>^^n 

[0 0 1 1 ] fjfB©$t*OgG 2 1 ^teflWR-CSS^KHSlfl 

*3itKmsss->U3>^)e^jss$nfcso i (sin 

con-on-insulator) K1S£ffl (^■S^fe^&S. iiufB©#t 

iC, &#£|2 3*5J:tf3 2£&»gB<9J®:fc e kc7UigB{Cl5 
[0 0 12] 

[3BM*»»ftb.fc-5i:f LfrL. SOUS?; 

(Part of SPIE Conference on Infrared Technologyan 
d Applications XXV, vol3698. pp556-564, 1999) #|jg 30 
©«fc3»C«:£fa©pn«££«ffll,;fc*£. 1g£-E*fi£ 

SfciKJftlKtt. -r«t*»«©«b 

^»©if AKO&rt*9ii53£tt£fI&57!>*. -^T-E-OD^ 

X -y 3=- > fff U y >7 t L TSJ** fcfc H. 
[0 0 13] *ffl»«h«iai§IBSaStttR|— O 

SO I Sffi±lr»fiET-5fe*!)ic. ®aia?SgPIC*3V»T* 

£A -> u 3 >k*s «fc zfmmmomz few t n 

z>*mwm=f-<Dmmzmm*$.»Tis*.o. tct^imi 
mtB\i&mzMosFET&m^z>m&. mmmmmm^p 
&?v*)\'®$ktiiii<D&&&j&*)m<<?>tfmm\ztt^T 

[0014] sstcso i *tgtta*<D->'j^>a«tc 

[0015] *mw\t> frfrzwtmo&mzm^Tfc 
>-tf-of»»««it*f^«-r*iR»c. soiis&fos so 



4 

tc tftfssi es n-sc < -ei rti ic aast u -> 

>-y-xtx-c-o»jfi*te*ai«-r4 c tic* 

[0 0 16] 

-^M±<D^mmizj:^Tmsz¥mtemw.fr<bMfflLT 

ffi}H**»j«sn, MiB^aiHisggBii. mm¥mtemm± 
\zmmMi$,2nT^2>z\t&<&mt?z. 
[0017] jasimgsgs^ r*m&m&±izm. 

?iz*m#&wi<Dmwe>¥mfomizMf$.2nT^z>z: t 

[0 0 18] I^T, WfE&3m88gBlC*5V>TliME3MJ? 

ftm?<DmTiz&m&WLii*>tift>b<Dizi,T'b&\,K 

[0 0 19] Sit. HfilB^gBtt. UtropnS^i 
tt*^*^*. itf(fB^©p n^g^¥^g#ir?©■^*l-? ; 
[0 0 2 0] 3cfc, flfliE¥«tt£ffl©l*jMl;:Kfl:B*«Jg 
[0 0 2 1 ] Sfc;. MfE¥St*c^Pcogi?^cD^Sgg|75S 

[0022] — ^. *f§ww^#nn-t>-y-c9i!jg^ 
<r>mm$.-zmwT z&ts. < 1 -DSA±.<D^&miz «t o 

fit. HfifB^»gB©^Stc. BaiB¥«tt^PSTRii-r 
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[0 0 2 3] Wtt^i^Mt^^ffitLT 
tt. *Siai«A*«Rtm8IL/fc09Atf«f«¥ 11-24 
6 5 8 2#W«i»tlB*$tlfc*j5fe*«»-& (KT. Te 

U «ffiT©**»BIK*-l?SSiB:7:=>--;U«:fT SdttC 
<k9 3f©±g|$©^£Sir. »©T«-ettiffl»©a*<t:©l& 

[0 0 2 4] 

mwnmm&Mm] jwt. *3&w<Dmm<nBm\z-D^ 
[0025] (sb i commcDBm) m 1 «. 

0*1 HJv"J3 >S«, 1 3 tt¥«£iH. 2 ftftft] 
[0 0 2 6] 1*»iaS2tt^»IW4tC«t 0 5x5nt* 20 

*aaB2t4. ->u3>isi i {c^snfc>t>^eBtc*5^ 

T. £©*£8B©flJM^b&&&2©fflE3;T-}£#-r£ 
3££fW 4 C «t o T -> U n >S« ll^b L fettlT 

[ 0 0 2 7 ] $;ft]g|5 2 (4. p nge£r£^t? ^>yX^ 
KJ:9#ldcSft**Ma]B2 1. iai^ropng^ 
tJh7>^^^©* J F»«lcffl^»en*il6*»2 3. & 
ftUH±0*61Kflt3 2. **»iRIB2 2£«fcoT«J«3tt 

-So 30 

[0 0 2 8] 02 ( a ) tt. &»Jf 2 1 ©¥®18fi£©- 

m&mTM&mT&r)* 02 (b) [««)A-A' i»i 

E0T&-5. CC(CSLfcCSJT*«, ?B 1 ^^SiCO^a^ft: 
2 5i^2#m^cD#^#:2 6<h*>6fc4 r«S!j dp 

«K2 3l: < tD* ; f»||StlT^S. sR^JBfflODKfia 
IH2 3 14. «HJA«->'Jn>©^^blC«fcO^J5S'r-5^<i: 
7l<T-#3. CtlbBp n&£Sit^f4. rtgi5BH^2 7(Ccfc 

[0 0 2 9] 03 ( a ) (4, #S»lf 2 1 ©¥®tflfi)<;©fl!l 
©M5:ft«I^T*0. 03 (b) t4^©A-A' 
dfrM0T£>-5. iClC^Lfc^JT«. fg 1 
#2 5 i%21«90¥*flE 2 6 ii^JS;* r^^j © 
pnSMf^4IMSn, Cl*l£>©p n&£iit^fj 

ic. ***«t*t>T»i. riafaij ©p nm-sm^zB so 
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■e^-3s- ' " ■ ■ ' ■ 

[0 0 3 0] ST. milzmrtTt&W&tiH-tZi:, 
WO#n»-fe>-y-l-45l»Ttt. I*»ffl5 2fc:fl8*f Lit*** 
*fl-»JRJI2 2ic«tO©JRT^)C:i(C c fc0^ft]g|5 

SB2(Cct0^mSnfcma{s^{4. 5^P4(DF«qgpicafe 
5SB«4 lKJ;9flLHiai&8B7©pnS5£«:*irh7> 

[0 0 3 1 ] »«Snfc#nilS36*JftCSE«3nfc«lC. 
^12 UC-&$nSpn^a5Sr#tJh7>vX5'tC 
«fcoT3S*«fc<se«Sn4fc»1Ctt. *fflBIJ2A«»ia<!: 
LTl> -5 ^©;t&©#lB£<»: b 

T. .ttUffi 2 t -> u a 1 1 t<D|l|l:¥ilKSj| 1 

[0 0 3 2] #3BW©*ntt-fe >-!*-&. 0 9SDC01O 
[0 0 3 3] Tt£t>%. i9Stfi 1 0 (CgiLAct**© 

a (koh) mm^mtT- h^^n-r^n^A 

(TMAH) mWiUi£03Ly^>tf®m$:B.ALT&Jj 
&X.y^>{/-tZ>. ^-CD^mtUT. &*Dg|$2©T©£ 
ffl 6 fct. > U =1 >*«©jB2M£a*tti:§J Lfclf7S y K 

[0034] cn(c*tLc. *mw<Dmm-£>-y-(Dm 

£tcte. &»8B2©T©£P1 3(4¥SttT&0. -> 'J 
3XD®7jfi^Sl : tc;ii^-r-5^<tt4^t^ fiEoT. ?g 

[0035] sfc. *mw(omn-m-£>-*n*. mmieim 

fflZi$^Thft&<Di><Di:m&Z>. ^St), 01OIC* 
Lfz&oiZ. S£*CD-fe>+>-(4. SO I SKtC«fiK$nT 
^-2>©-C. «22lHl!SSB7©T»ct>. ffl#&*BEfl:B£ 1 2 

•y-n*3^T(4. ^aiassgB7©Tirffl4e)^*-S{b^(4# 

[0 0 3 6] £t£. *3feJfi»ffi©jSni»-fe 

[0 0 3 7] 04f4. ***6»»©*n*-fe>lJ-Ofijfi 
Xg©ggg€:«TX|g8(T®0-e*«>. 

[0 0 3 8] ST. 04 (a) tC^UAcckptZ. ->'J 3 
>1S1 1 ©rtfflJCJP««ffljH 1 3^^fi£T-5. d©IS 
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(J^T, TESS (formation of Empty Space 

[0 0 3 9] @5H 3*» 
[0 0 4 0] *-?\ 15 (a) izmLfz^olZ. v ' J n 

[0 0 4 1] ^(C, HI 5 (b) tC^LfcJcSfC, 7* h 

WAB R I E (reactive ion etching) CJ:DvX^» 

- > R CD / \° $ - > £ ^ "T £ o 
[0 0 4 2] EI 5 (c) tC^bfccfcptC, 7* h 

• f >^J^.tf R I E I: J: 0 y U □ >Sft l l ^/^-" 20 
>^LT\ S/U J>««1 l<OSffll:as©M/>f T 

[0 0 4 3] hU>^Ttzm7Ll£mFim<D7s;£: 

nu «S2tfmMT, h U>^T B±©««<0|HIB* 
0. 8/imiS(!:tS^t*^§. 
[0 0 4 4] 7X^»M(t S7j14x^^>^^ 

^y'jn>ISi \<Dn*?---y>?(Dmzis\)ziy&. 

0 *>Xy^>{?U- b&+ft\zm^$lftT~$>Z>Z£t)m 

[0 0 4 5] X\Z. SEETT 
<Z>#gKbtt#B^u »£L<teS i O 2 £S5n-r£|?ffl 

#J*_fc£l 100t, 10Torr00100 
Sm4 , tCTi^^T--;P^ff3 CiiCcfcD. 15 (d) 
<Z)#cSg£STl5 (e) \Z^t^o\Z^rbV>^T(Om 

\ztwj$l $n^iv a*— *Mb r sc^tc^r* v u 

[0046] 15 (d) (e) JcMS'>'Jn>Sfi 

-?Z>&o\Z!k-f2>zsi) 3>Sf©SB7< ^I/-y 3 > 
K J;* 

[0 0 4 7 ] Mr/14(-KoT, RWStttt*. 

[0 0 4 8] a±»W Lfc E S S SlCi 0 ¥««SIB 1 
3*»j«LfcS, ^ic, 14 (b) \z&L,fr&?\z, ¥ 
ISWffi^il 3±JC#ffiT^¥«^(D^SvU 50 
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n>m\Z, pn^h7>vX^^Mtl>C(!:{:ci:0 

• & ■£> p< n-flg-gr h ^ v X £ S c tai^i^i ' : ' 

OCOSSffl^T»»l«3 1 «rfP«T*££a<^ffi"C» 

[0 0 4 9 ] JfcK, 14 (c) Kl«LfcJ;5fc, ^*0g& 

4 *ft*K3 2££xA£ffifc:«JB», 

35 2 (£±aSO^lC^n©iK/f 2 2 £jg/£T£o 
[0 0 5 0 ] 14 (d) tai/fc.fc'SK:, £J$J«] 

'>"-^>^tt«3ttt # *ffl^T«j»Bt3 2 <h 3 1 ^/1r57- 

<Dm$k. &toffl>2ifimmfr*>%&m4\z& o >un>a 

[0 0 5 1 ] JKiMWLfccfcpfc:, *^0J(Cctn«, £ 
RfW»J*»5 2 Srf^»U/t«ffiTTT^*«t^lft»l«l. 
^TLT^SCT, ^<0l&tCX-/?>y*fTfc5i&g. 

[0 0 5 2] £e>tc, soiSSSffl^si§i:it m 
mmm^7\Z^X. pnft^h7>yX^Stt5# 

[0053] (m2<Dnm<Dmm #nz. *mn^m'2 
<Dmm<DMmiz'o^Tmw'rz> 0 

[0 0 5 4 116 (a) *$£w<Dm2<Dmm<Di&m 
\zw t tD%mmmftm±>-#<DmffimmmT~&K), mm 

[0055] **js»ffi©#n«-fe >+m. m 1 
m<D-t>viz$>tfz>mm\5imffi7<D— mzmmzmi 4 

tcs«>jisnfc«fiiRiM, 72, 7 3ttfnfnv-7«: 
ms. kk>«:»i, 7 4tty-h»{t«, 7 5 ay 
-h««£*n-en«-r. -r&*>-&, aftjmii&ffi7c0* 

^S. £f c> 8»Sfll4lt »l*]W*l6^HbTW 
j$UfcESSS«:ffl(.^c:t(cJ:0'>Un>a«i irt 

[o 0 5 6] ^mmmmcDmmiz^n^ Mosh7> 
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a<7-Xi£«Jf 7 2*5cfc^h*l/-r>ffi{iS:B7 3©TtC« 

7>yX^7 l«y'j3>lSl 1 igB^WtC^a^n 

4±©MOS ^7>yX3' 7 1 gU^f-^lt-5^fls:JSO 10 
mZlt, E S S^Srffltm«gfttCgt«)-5r 
«»I2TO*ai2 l©JS3K:«fc*«jtttfcfW#?JSg 

[0 0 5 8] H6lC*3^Ttt, gH^iSH^f 

-fttSoTliTfeSK 114 (a) IC^Lfc 

[0059] 3 ommomm) x\z, *mw<D%i3 

[0 0 6 0] 07(1 *WW<»m 3 ©HJgWffi^fC&fr 
3&^#tti8l-fc>-tJ-©gg&»r®eiTa&-2>. BBte-^VT 

[0061] ^mmmmiz^xit. ¥-&&m 1 3 ©1*3 
mz^mmmitmi s^it-s. -r&^b*.. esssi; 

[0 0 6 2] *Hi6J&i&©*8igK*>^Tte. teMSBS 2 
M2$>Z>WZm3\zm*iLfz<}:olZ, ®.%}f§2HZ . 

;U£2 0 0 nm) ©*§•&{;:%>, ST I (shal low trench 
isolation) a«K «fc 0 *^»«*S8B.o*^lc»« 

[0 0 6 3] 2 1 ©TlCffijHrtSftd 1 5 

[0 0 6 4] &ffcBll 5©J&J$«. fllAH 0 4 (d) 

[0 0 6 5] (£4©£%©Jgffi) A\Z. *fSW©«4 

[0066] 0 8ij. *&w<Dm4<Dnm<Di&m\z&t> 50 
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£f*SJ#ni&ir>tf©g8B#riB0T&5. 0 8COI»T 
fe. El 1 7iSHI7 icPbTfiiznLfefcwtisi^rag^fc 

; o *o 6 ? ] -.3|k^^s«{3^vvtvj7v ' w-m&m>i& (rszf 

l/4t3ftTl>«. MlfflSMlOfim 
tt4i, ¥«ffiiB13©»3D*»2. 5/imtt 

[0 0 6 8] H©«jfittfc£;UiESSffi£JBlr>TflUH 
ESSSt:<kSi, SS«f CJIMK&tfSS^-jS 

*HiS»^©«5jttc<tn«\ ±7j^bAWbfc^tc^» 

-a !SS £ $ e. iz ft _l $ -a- -a c «t *s-e # •§ . 
[0069] w_h, &ftm&&m\s-2-D*5£w<»mm<D 
mmiz-D^-cmwLit. *iwHcn^©i# 

W£Ej£Sft-5t>©T«&(,>. 
[0 0 7 0] flAfcf, «|f^Ufc*#:«»C*^Ttt. *S>*0 

[0071] St. ¥-&Qmftm&WiitE s s&tcsg-s 
fim&ikxfoztezittftw&fflmizmm-c&z. 

[0 0 7 2] S^c, 8« *>-> 'J IE S'T, ^© 

[0 0 7 3] 

[0 0 7 4] S-T. SSl©$B9H::«fcfttf. M»gl5T*^«l 

l fc{t^ Sr&s-r -s fe«e> ic ± \z w*f& s ftfcsa 

©t% so i sffiSrffli^c*-a-(c^^-r^>ct5^. 

[0075] sfc. m2©^aj(c e fcn«, jaanigs^© 
[0076] «3©»wc«tn«. ^asB©^^ 

[0 0 7 7] SB4©*WtC«tntf. sp«ttffi}H© 
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[0 0 7 8] m5©^H^ic<tn«. w-mx&mn 
[0079] w,&<7>mn\z&ti\%, Essfeia 
a. WLftm£Mt<Dmttm?k^v=?>>/T.nuv\zw 

[0 0 8 0] M±m.Wl-fzJ:olZ. *5£BFUz£tl\$. its 

[ElHCDfgjWcelttsJl] 20 
[EI i ] *mw<nm i olligcD^fc^^^)^^^ 

[El 2] 1212 (a) (4, m%lS 2 1 W^Fffi#?j&O-0iJ£ 

^-rts^Ei-e* o . 02 (b) tt-e©A-A' ^hssei 

[EI 3] 0 3 (a) «. 2 1 (D^FBfllJsEcDte©- 

tfUSr^-fttl^EITci&D. El 3 (b) ttffflA-A' iSSBfi 
ffiEIT'^-5. 

[ei 4] *mM(Dt&i<DmMMBAz%tiz>mmmn&-t 

>-tt©§ai£^ft£^-rigEK®EIT£>-5„ 30 

[ii 6 ] *^B^«m 2 <D-^momm\z%tyi>mmm9vm 

[El 7] *^B^cD^3 0lligc7)Jgfi|IC^t)*MS^iS* 
[El 1 ] 



4 2 52 7 
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*-t >-y-^BE©8ff®EITafe -So 

[ei 8] *%W(Dm4CDmm<DMmz&fr%mmmm 

[Eli 0] Se*c9»i§l*^-tr>-y-^(7)»f®ElT'* 

i it 

1 1 y'j3>lS 
1 2 i&i^gtg 
1 3 ¥«t*c£P 

i 4 %m&m 

1 5 £fpiII*J§gfL;il 

2 &*DgB 

2 1 &*Dll 

2 2 ^fl-^iR! 

2 3 S611 

2 4 pn|^$f 

2 5 mi #mS(D^2§^ 

2 6 m2a^!Jcr>¥#& 

2 7 wgeie^ 
3 1 a&mm 

3 2 mmm 

4 £ftW 

4 1 i8 

5 1 Jly^>f'n 

5 2 ^mfflmmm 

6 £Jfl 

7 MaiElg&gB 

7 1 MOS h7>-/X^ 

7 2 V XtEiUn.! 

7 3 KK >ffi$c! 

7 4 y-h^ftl^ 

7 5 y- h^S 



[El 7] 



•4 2 52 7 
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[02] 



[0 3] 



(a) 



3 — 41 

-25 
-26 
-27 



3—41 



(a) 



-25 
-26 
-27 



41—EI 



26 25 26 25 



-23 



41— EI 



26 25 26 25 



-23 



-22 



(b) 



✓ 32 



A 

26' 



25 26 



A 
-25 



24 



-22 



(b) 



,32 



A 
26- 



25 26 



1 



A' 
-25 



24 



[04] 



[0 5] 



(a) 



-13 
-11 • 



(b) 




21 22 41 



(c) 







—32 
—31 




I I I 


v rj — 


—13 
—11 



2 4 7 



52 21 22 23 41 
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